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FRQVLGHULQJWKHSUREDELOLW\RIVHOHFWLRQGHULYHGIURPWKHSHUFHQWDJHYDOXHVRIWKHPDFURVFRSLFGDWD
 DVVLJQ WR HDFK LQGLYLGXDO XVHU WKH ³IOLJKW IDUH´ DQG WKH ³VWDUWLQJ DFFHVVLELOLW\´ FRQVLGHULQJ WKHVH
DWWULEXWHVDVVXPLQJDQRUPDOGLVWULEXWLRQZLWKNQRZQDYHUDJHYDOXHDQGVWDQGDUGGHYLDWLRQ

$ERXWWKH³6WDUWLQJDFFHVVLELOLW\´YDOXHVRIWUDQVLWRUFDUWUDYHOWLPHVDUHDGRSWHGIRUHDFKXVHUGHSHQGLQJRQ
WKH SHUFHQWDJH YDOXHV RI WKH PRGDO VKLIW GHULYHG IURP WKH PDFURVFRSLF GDWD 2WKHU DWWULEXWHV YDOXHV DV WKH
³)OLJKWV7[´ WKH ³6HDWV DYDLODEOH7[´ RU WKH ³)OLJKW VDWXUDWLRQ FRHIILFLHQWI´ DUH VXSSO\ DWWULEXWHV DXWRPDWLFDOO\
DVVLJQHG WR HDFK XVHU RI WKH VDPSOH RQFH WKH YDULDEOHV 7 [ DQG I KDYH EHHQ GHILQHG 7KH ³$FFHVVLELOLW\ DW
GHVWLQDWLRQ´LVFRPSXWHGDVWKHDYHUDJHWUDYHOWLPHVRIWKHUDLOVHUYLFHVFRQQHFWLQJWKHDUULYDODLUSRUWGWRWKHFLW\
FHQWHU RI /RQGRQ DV ZHOO DV WKH ³'LVWDQFH DW GHVWLQDWLRQ´ DQG WKH ³7UDQVLW IUHTXHQF\´ DUH RQO\ IXQFWLRQ
UHVSHFWLYHO\RIWKHDUULYDODLUSRUWGDQGRIWKHWUDQVLWVHUYLFHVDWWKHDLUSRUWG
$WWKHHQGGLIIHUHQWVDPSOHVKDYHEHHQFUHDWHGUHODWHGWRGLIIHUHQWGD\VRIWKHZHHNDQGGLIIHUHQWWLPHVOLFHV
ZLWKDVDPSOHVL]HYDULDEOHIURPDPLQLPXPRIWRDPD[LPXPRIXVHUVDQGDGRSWHGIRUERWKWKH
FDOLEUDWLRQDQGYDOLGDWLRQSKDVHVRIWKHEHKDYLRXUDOPRGHOV
0RGHOVHVWLPDWLRQDQGYDOLGDWLRQ
7KH SURSRVHG EHKDYLRUDO PRGHOV DUH EDVHG RQ WKH UDQGRP XWLOLW\ WKHRU\ ZKHUH VLQJOH XVHU FKRRVHV WKH
DOWHUQDWLYHWKDWPD[LPL]HVKHUKLVRZQXWLOLW\*LYHQWKHFKRLFHVHW,LZLWKDOOWKHDYDLODEOHDOWHUQDWLYHVWRHYHU\
DOWHUQDWLYH M RI ,L  WKH XVHU DVVRFLDWHV D PHDVXUH RI WKH H[SHFWHG XWLOLW\8LM WKDW LV D IXQFWLRQ RI PHDVXUDEOH
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DWWULEXWHV;LMSHFXOLDUERWKRIWKHDOWHUQDWLYHDQGRIWKHGHFLVLRQPDNHU)HVWDHWDO&DVFHWWD7KH
XWLOLW\8LM LVFRQVLGHUHGD UDQGRPYDULDEOHHTXDO WR WKHVXPRI WKHDYHUDJHRI8LMGHILQHGDVV\VWHPDWLFXWLOLW\
9LMDQGWKHXQNQRZQPHDVXUHPHQWHUURUİLM7KHV\VWHPDWLFXWLOLW\9LMLVRIWHQREWDLQHGDVDOLQHDUIXQFWLRQRI
WKH;LMYHFWRU WKURXJK WKHFRHIILFLHQWVYHFWRUȕ*LYHQWKHUDWWULEXWHV WKHV\VWHPDWLFXWLOLW\RI WKHDOWHUQDWLYH M
FDQWKHUHIRUHEHH[SUHVVHGDV

9LM N UȕN;LMN          

7KHPRGHOFDOLEUDWLRQFRQVLVWVLQWKHHVWLPDWLRQRIWKHYDOXHVRIWKHFRHIILFLHQWVȕNDQGRIWKHSDUDPHWHUVRIWKH
SDUWLFXODUPRGHODGRSWHGRQWKHEDVHRIWKHFKRLFHVPDGHE\DVDPSOHRIQXVHUVVRWKDWWKHPRGHOUHSURGXFHV
WKH UHDO SKHQRPHQRQ DGHTXDWHO\ 7KH HVWLPDWLRQ RI WKH SDUDPHWHUV LV PDGH XVLQJ WKH 0D[LPXP /LNHOLKRRG
PHWKRGZKLFKPD[LPL]HVWKHSUREDELOLW\WRREVHUYHWKHFKRLFHVPDGHE\WKHXVHUVLQWKHVDPSOH
7KH OLNHOLKRRG IXQFWLRQ LV REWDLQHG DV WKH SURGXFW RI WKHPRGHO SUREDELOLWLHVSL>ML@ RI WKH DOWHUQDWLYHV ML
UHDOO\FKRVHQE\HYHU\FXVWRPHUL7KHPD[LPXPOLNHOLKRRGHVWLPDWHLVPDGHPD[LPL]LQJWKHQDWXUDOORJDULWKP
RIVXFKSURGXFW
ȕRWKHUSDUDPHWHUVPRGHO DUJPD[OQ/ DUJPD[LOQSL>ML@     

7KHPRGHOFDOLEUDWLRQLVIROORZHGE\WKHYDOLGDWLRQE\ZKLFKLVSRVVLEOHWRWHVWWKHJRRGQHVVRIWKHHVWLPDWHG
PRGHOERWKWKURXJKIRUPDODQGLQIRUPDOWHVWVRQWKHVLQJOHFRHIILFLHQWVDQGWKURXJKVWDWLVWLFDOWHVWVWKDWUHWXUQD
WRWDOPHDVXUHRIWKHSUHGLFWLYHFDSDELOLW\RIWKHPRGHO
'LIIHUHQW XWLOLW\PRGHOV KDYH EHHQ FDOLEUDWHG DQG YDOLGDWHG  LQ RUGHU WR GHVFULEH WKH FKRLFH RI WKH GHFLVLRQ
PDNHU DERXW WKH IOLJKW IURP 5RPH WR /RQGRQ ,Q SDUWLFXODU WKH FKRLFH VHW KDV EHHQ FRQYHUWHG LQWR WKH IRXU
DYDLODEOH FRPSDQLHV$OLWDOLD $= %ULWLVK $LUZD\V %$ 5\DQDLU 5< (DV\MHW (- DQG WKHPRGHOV DUH WKH
IROORZLQJ)LJ
 D0XOWLQRPLDO/RJLW±01/WKHIRXULQGHSHQGHQWFKRLFHVDUHWKHIRXUDYDLODEOHDLUOLQHFRPSDQLHV[
$OLWDOLD%ULWLVK$LUZD\V5\DQDLU(DV\MHW
 WZRGLIIHUHQW1HVWHG/RJLW±1/
x 1/LQFOXGHVDILUVWOHYHORIFKRLFHEHWZHHQWKHVWDUWLQJDLUSRUWR)&2RU&,$DQGDVHFRQGOHYHO
ZLWKWKHDLUOLQHFRPSDQLHV[$OLWDOLD%ULWLVK$LUZD\V5\DQDLU(DV\MHW
x 1/ LQFOXGHVD ILUVW OHYHORI FKRLFHEHWZHHQ WKH W\SHRIDLUOLQHFRPSDQ\ WUDGLWLRQDORU ORZFRVW
DQGDVHFRQGOHYHOZLWKWKHDLUOLQHFRPSDQLHV[$OLWDOLD%ULWLVK$LUZD\V5\DQDLU(DV\MHW
 D&URVV1HVWHG /RJLW ±&1/ ZKHUH D ILUVW OHYHO RI FKRLFH LQFOXGHV WKH DUULYLQJ DLUSRUWVG /+5
/*:DQG671DVHFRQGOHYHOWKHDLUOLQHFRPSDQLHV[$OLWDOLD%ULWLVK$LUZD\V5\DQDLU(DV\MHW
ZLWK%ULWLVK$LUZD\VVKDUHGEHWZHHQ/+5DQG/*:VHUYLQJERWKWKHDLUSRUWV

7KHXWLOLW\IXQFWLRQVRIWKHIRXUPRGHOVFDQEHGHULYHGIURP7DEOHZKHUHWKHDWWULEXWH$6&MLVUHIHUUHGWR
WKHVSHFLILFFRHIILFLHQWRIWKHFKRLFHM$WWULEXWHVVXFKDV³7UDYHOUHDVRQ´DQG³7LFNHWFODVV´ WKDWDUHDWWULEXWHV
UHODWHGWRWKHVLQJOHGHFLVLRQPDNHUDUHUHSRUWHGLQRQO\RQHRIWKHXWLOLW\IXQFWLRQV7DEOH01/1/DQG
1/PRGHOVFRHIILFLHQWVDQGSDUDPHWHUVKDYHEHHQHVWLPDWHGXVLQJWKHVDPSOHUHODWHGWR0RQGD\ILUVWDQGWKLUG
WLPHVOLFHV ZLWKDERXW LQWHUYLHZV)RU&1/ WKH VDPSOH LV UHODWHG WR0RQGD\
WKLUG WLPH VOLFHV  WKDW LV RQH RI WKH FDVH ZKHUH WKH ³FURVV FRQGLWLRQ´ LV YHULILHG DERXW 
LQWHUYLHZV(VWLPDWLRQ UHVXOWVDUH UHSRUWHG LQ7DEOH)URP WKHDQDO\VLVRI WKH WVWXGHQW WHVWYDOXHV WKHPRVW
VWDWLVWLFDOO\VLJQLILFDQWDWWULEXWHVFDQEHGHULYHG
 IRU 01/ WKH\ DUH WKH ³)OLJKW IDUH´ DQG WKH ³7LFNHW FODVV´ IROORZHG E\ WKH WZR DFFHVVLELOLWLHV
6WDUWLQJDQGDWGHVWLQDWLRQDQGE\WKH³$LUOLQHFRPIRUW´
 IRU1/ WKH ³)OLJKW IDUH´ LV WKHPRVW VWDWLVWLFDOO\ VLJQLILFDQW DWWULEXWH IROORZHG E\ WKH ³7HUPLQDO
VHFXULW\´WKH³6WDUWLQJDFFHVVLELOLW\´WKH³DLUOLQHFRPIRUW´DQGWKH³7UDYHOUHDVRQ´
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7DEOH$WWULEXWHVGHULYHGIURPWKHGDWDVHWV
$WWULEXWH XQLW GHVFULSWLRQ
*HQGHU ELQDU\ IHPDOHPDOH
$JH GXPP\ ··!\HDUVROG
1DWLRQDOLW\ ELQDU\ )RUHLJQ,WDOLDQ
2FFXSDWLRQ GXPP\ 3URIHVVLRQDOVWXGHQWUHWLUHG
)OLJKWV7[ &RQW RIIOLJKWVRIWKHFRPSDQ\[LQDWLPHVOLFH7
6HDWVDYDLODEOH7[ &RQWGD\ RIVHDWVDYDLODEOHRIWKHFRPSDQ\[LQLQD
WLPHVOLFH7
)OLJKWIDUH ¼ )OLJKWIDUH
6WDUWLQJ$FFHVVLELOLW\ PLQ $YHUDJHWUDYHOWLPHVWRUHDFKWKHGHSDUWXUH
DLUSRUW
$FFHVVLELOLW\DWGHVWLQDWLRQ PLQ $YHUDJHWUDYHOWLPHVWRUHDFKWKHILQDO
GHVWLQDWLRQIURPWKHDUULYDODLUSRUW
7LPHVOLFH GXPP\ 
!
'D\ ELQDU\ 0RQGD\)ULGD\DQGZHHNHQGWKHRWKHUV

7UDYHOUHDVRQ ELQDU\ /HLVXUHEXVLQHVV
7LFNHWFODVV GXPP\ )LUVWFODVVEXVLQHVVHFRQRP\
ORZFRVW
$LUOLQH&RPIRUW GXPP\ 5DWLQJRQRQERDUGFRPIRUW/RZ
PHGLXPKLJK
7HUPLQDOFRPIRUW GXPP\ 5DWLQJRQZDLWLQJURRPVFKHFNLQWHUPLQDO
FOHDQOLQHVVVWDUWLQJWHUPLQDO/RZ
PHGLXPKLJK
)UHTXHQWIO\HU[ ELQDU\ IOLJKWVRIFRPSDQ\[\HDU!IOLJKWV
RIFRPSDQ\[\HDU
)UHTXHQWWHUPLQDOXVHU ELQDU\ IOLJKWVDOOFRPSDQLHV\HDU!
IOLJKWVDOOFRPSDQLHV\HDU
$LUOLQHUHOLDELOLW\ GXPP\ 5HOLDELOLW\LQWHUPVRIZDLWLQJWLPHVDQG
GHOD\V/RZPHGLXPKLJK
3DUNLQJVHUYLFHV ELQDU\ 1RWXVHG8VHG
7HUPLQDOUHVWDXUDQWV GXPP\ 5DWLQJRQUHVWDXUDQWVLQWKHVWDUWLQJWHUPLQDO
/RZPHGLXPKLJK
7HUPLQDOVHFXULW\ GXPP\ 5DWLQJRQWKHVHFXULW\PHDVXUHVLQWKH
VWDUWLQJWHUPLQDO/RZPHGLXPKLJK

'LVWDQFHDWGHVWLQDWLRQ NP 'LVWDQFHIURPWKHILQDODLUSRUWWRWKHFLW\
FHQWHU
7UDQVLWIUHTXHQF\ 5LGHK RIULGHVRIWUDQVLWVHUYLFHVIURPWKHILQDO
DLUSRUWWRWKHFLW\FHQWHU
)OLJKWVDWXUDWLRQFRHIILFLHQWI &RQW 5DWLREHWZHHQWKHGHPDQGRIWKHIOLJKWIDQG
WKHIOLJKWFDSDFLW\

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 IRU 1/ WKH ³$LUOLQH UHOLDELOLW\´ LV WKH PRVW VWDWLVWLFDOO\ VLJQLILFDQW DWWULEXWH EXW DOO WKH RWKHUV
DWWULEXWHVPDLQWDLQDWVWXGHQWWHVWYDOXHJUHDWHUWKDQ
 ILQDOO\IRU&1/³7HUPLQDOVHFXULW\´³)OLJKWIDUH´DQGWKHQXPEHURIIOLJKWV)OLJKWV7[

















)LJ6WUXFWXUHRIWKHDGRSWHGXWLOLW\PRGHOV01/1/1/&1/
)URP WKH FRPSDULVRQ EHWZHHQ WKH GLIIHUHQW FDOLEUDWHG PRGHOV LW LV SRVVLEOH WR XQGHUOLQH WKH EHWWHU
SHUIRUPDQFHVRI1/ZLWKDȡYDOXHRIDQGDVDPSOHUHFRQVWLWXWLRQRIZKLOHWKHZRUVWPRGHOLVWKH
&1/ZLWKDȡYDOXHRIDQGDVDPSOHUHFRQVWLWXWLRQRI$OOWKHPRGHOVKDYHEHHQYDOLGDWHGDSSO\LQJ
WKHPWRGLIIHUHQWVDPSOHVZLWKUHVSHFWWRWKHRQHDGRSWHGIRUWKHFDOLEUDWLRQREWDLQLQJWKHVDPSOHUHFRQVWLWXWLRQ
YDOXHV UHSRUWHG LQ 7DEOH  7KHVH VDPSOH UHFRQVWLWXWLRQ YDOXHV WDNH LQWR DFFRXQW RQO\ WKH VDPSOHV ZKHUH WKH
GLIIHUHQWPRGHOV DUH DSSOLFDEOH 7KH LQGLFDWRU DSSOLFDELOLW\ ILJXUHV RXW KRZPDQ\ GD\V DQG KRZPDQ\ WLPH
VOLFHV WKH GLIIHUHQW PRGHOV DUH DSSOLFDEOH 7DE 'HVSLWH WKH UHVXOWV RI &1/ DUH QRW VR IDU IURP WKH UHVXOWV
REWDLQHGZLWK1/RU01/LQWHUPVRIVDPSOHUHFRQVWLWXWLRQERWKLQWKHFDOLEUDWLRQDQGLQWKHYDOLGDWLRQSKDVH
WKHIXUWKHUSUREOHPRIWKH&1/PRGHOLVLQLWVDSSOLFDELOLW\GXHWRWKHIDFWWKDWWKH³FURVVFRQGLWLRQ´LVYHULILHG
RQO\LQWKHZHHNGD\VLQWKHWKLUGWLPHVOLFH6RZKLOHWKHDSSOLFDELOLW\RI01/DQG1/PRGHOVUDQJHEHWZHHQWKH
DQGWKHRIWKHFDVHVWKHDSSOLFDELOLW\RIWKH&1/LVHTXDOWRRQO\WKHRIWKHFDVHV
0RGHOVDSSOLFDWLRQ
7KHFDOLEUDWHGEHKDYLRUDOPRGHOVKDYHEHHQWHVWHGLQRUGHUWRXQGHUVWDQGWKHLUHODVWLFLW\WRWKHFKDQJHRIVRPH
DWWULEXWHYDOXHVDQGWKHLUVLPXODWLRQFDSDFLW\,QSDUWLFXODUIRXUDSSOLFDWLRQVKDYHEHHQFRQVLGHUHGUHODWHGWRIRXU
K\SRWKHWLFDOVFHQDULRV
,QWKHILUVWDSSOLFDWLRQXVLQJ1/VRPHPHDVXUHVKDYHEHHQSURSRVHGLQRUGHUWRVKLIWDIUDFWLRQRIWKHIOLJKW
GHPDQGIURP%ULWLVK$LUZD\WR$OLWDOLD3URSRVHGPHDVXUHVZHUHDUHGXFWLRQRIRIWKH$=IOLJKWIDUHDQG
WKHVDPHQXPEHURIIOLJKWVIRUWKHWZRFRPSDQLHVLQFUHDVLQJWKH$=IOLJKWVRIUHVSHFWWRWKHFXUUHQWVWDWH
1/UHSRUWVDGHPDQGVKLIWRIIURP%$WR$=
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,QWKHVHFRQGDSSOLFDWLRQPHDVXUHVSURSRVHGZHUHDLPLQJDWVKLIWLQJDIUDFWLRQRIWKHIOLJKWGHPDQGIURP&,$
$LUSRUWORZFRVWIOLJKWVWR)&2DLUSRUWPDLQO\WUDGLWLRQDOIOLJKWVVSHFLILFDOO\DUHGXFWLRQRIRQDYHUDJH
RIWKHIOLJKWIDUHRIWKHWUDGLWLRQDOFRPSDQLHV$=DQG%$GHSDUWLQJIURP)&2WKHWRWDOLQFUHDVHRIRIWKH
$=DQG%$IOLJKWVDQGWKHLQFUHDVHRIWKH$=DQG%$UHOLDELOLW\DWWULEXWHWKHDGRSWHGPRGHO1/LQWKLVFDVHLQ
RUGHUWRGLVWLQJXLVKEHWZHHQWUDGLWLRQDODQGORZFRVWDLUOLQHVHVWLPDWHVWKDWRIORZFRVWXVHUVZLOOFKRRVHWKH
WUDGLWLRQDODLUOLQHFRPSDQLHVGHSDUWLQJIURP)&2GLYLGHGLQWR$=DQG%$
7KHWKLUGDSSOLFDWLRQDQDO\]HVWKHEHKDYLRURIWZRGLIIHUHQWXVHUW\SHV7KHILUVWXVHUW\SHLVWKHXVHUWUDYHOOLQJ
IRUOHLVXUHZLWKDQDJHEHWZHHQDQG\HDUVROG WKDWFKRRVHV5<DLUOLQHVIURP&,$DLUSRUWZLWKD IDUHRI
DERXW¼XVLQJ1/WKLVXVHULVDYDLODEOHWRFKRRVHDQ$=IOLJKWIURP)&2ZLWKDPD[LPXPIDUHRI¼RUDQ
(-IOLJKWIURP)&2ZLWKDPD[LPXPIDUHRI¼DVKLVFXUUHQWIDUHEXWLQERWKWKHFDVHVRQO\LIKLVMXGJHPHQW
RQWKH)&2VHUYLFHVDQGVHFXULW\LQFUHDVHV,QSDUWLFXODULQWKHFDVHRI$=WKHLQFUHDVHRIWKHDWWULEXWHVUHODWHG
WRWKH)&2VHUYLFHVDQGVHFXULW\KDVWREHKLJKHUWKDQLQWKH(-FDVHLQRUGHUWRFRPSHQVDWHWKHLQFUHDVHRIWKH
IDUH&RQVLGHULQJDQDQDORJRXVXVHUVDPHDJHDQGVDPHWUDYHOUHDVRQFKRRVLQJ(-IURP)&2ZLWKDIOLJKWIDUH
RI ¼ XVLQJ1/ KH FRXOG FKRRVH5< IURP&,$ DLUSRUW LI WKHPD[LPXP IOLJKW IDUH LV DERXW ¼ DQG LI KLV
MXGJHPHQWRQWKH&,$VHUYLFHVDQGVHFXULW\LQFUHDVHVPRUHRYHUKHFRXOGFKRRVH$=IURP)&2DLUSRUWEXWZLWK
DPD[LPXPIDUHRI¼DQGLQFUHDVLQJWKHUHOLDELOLW\RIWKHWUDGLWLRQDODLUOLQHFRPSDQLHV&RQVLGHULQJDGLIIHUHQW
XVHUW\SHWUDYHOOLQJIRUEXVLQHVVZLWKDQDJHEHWZHHQDQG\HDUVROGWKDWFKRRVHV$=DLUOLQHVIURP)&2
DLUSRUWZLWKDIDUHRIDERXW¼XVLQJ1/KHFRXOGFKRRVH%$IURPWKHVDPHDLUSRUWZLWKPD[LPXPIOLJKWIDUH
RI ¼ DQG ZLWK D UHGXFWLRQ RI KLV MXGJHPHQW LQ WKH $= IOLJKWV FRPIRUW 8VLQJ 1/ DQ DQDORJRXV XVHU
EXVLQHVVWKDWFKRRVHV%$DLUOLQHVIURP)&2DLUSRUWZLWKDIDUHRIDERXW¼LVDYDLODEOHWRFKRRVH$=
ZLWKDPD[LPXPIDUHRI¼YHU\ORZIRUDWUDGLWLRQDOFRPSDQ\DQGKHLVQRWDYDLODEOHWRFKRRVHDQ\ORZFRVW
FRPSDQ\7KLVWKLUGDSSOLFDWLRQFOHDUO\XQGHUOLQHVDORZHUHODVWLFLW\RI1/ZLWKUHVSHFWWR1/
,Q WKH ODVW DSSOLFDWLRQ WKH RSHQLQJ RI D QHZ DLUSRUW KDV EHHQ VLPXODWHG LW ZLOO EH D ORZFRVW DLUSRUW
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VXEVWLWXWLQJ&,$DLUSRUW DQG DERXWNP IDU IURP WKHFLW\FHQWHU7KHGLVWDQFHRI WKHQHZDLUSRUW LPSOLHVD
UHGXFWLRQRIWKHIOLJKWGHPDQGRILQWKHZHHNGD\VDQGRILQWKHZHHNHQGDVUHVXOWLQJIURPERWKWKH1/
PRGHOV6RPHPHDVXUHVKDYHEHHQSURSRVHG WR OLPLW WKLVGHPDQGUHGXFWLRQ UHGXFWLRQRIRI WKH IOLJKWV
IDUHGRXEOLQJWKHQXPEHURIIOLJKWVUHGXFWLRQRIRIWKHDFFHVVWLPHDQGLPSURYHPHQWRIWKHQHZ
WHUPLQDOVHUYLFHVDQGVHFXULW\0RGHOUHVXOWVKLJKOLJKWWKHORZLQFLGHQFHRIWKHIDUHDQGRIWKHWHUPLQDOVHUYLFHV
DQG VHFXULW\ ZKLOH HIIHFWLYH DUH WKH QXPEHU RI IOLJKWV DQG WKH LPSURYHPHQW RI WKH DFFHVVLELOLW\ SURSRVLQJ D
FRPELQHGPHDVXUHRIIOLJKWVDQGDFFHVVLELOLW\FRXOGEHSRVVLEOHWRUHFRYHUDERXWWKHRIWKHORVWGHPDQG
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FDOLEUDWLRQSKDVH
  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LQSDUHQWKHVLVWKH7WHVWYDOXH
RQO\IRU%$LQ01/RQO\IRU$=LQ1/RQO\IRUWKHORZFRVWFRPSDQLHVLQ1/
RQO\IRU%$LQ01/RQO\IRU$=LQ1/DQG1/
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7DEOH9DOLGDWLRQSKDVH
 01/ 1/ 1/ &1/
6DPSOHUHFRQVWLWXWLRQ
YDOLGDWLRQSKDVH
   
$SSOLFDELOLW\    
&RQFOXVLRQV
7KLVSDSHUGHYHORSVGLIIHUHQWXWLOLW\PRGHOVWKDWGHVFULEHWKHFKRLFHRIWKHXVHUVDERXWWKHIOLJKWFRPSDQ\IRU
WKHGLUHFWIOLJKWFRQQHFWLRQEHWZHHQWKHFLW\RI5RPH,WDO\DQGWKHFLW\RI/RQGRQ(QJODQGGHVSLWHQRGLUHFW
VXUYH\VKDYHEHHQFRQGXFWHGDPHWKRGWRUHFRQVWUXFWWKHEHKDYLRURIDVDPSOHRIXVHUVVWDUWLQJIURPDJJUHJDWHG
GDWDKDVEHHQSURSRVHG$VDUHVXOWRIWKLVPHWKRGDODUJHQXPEHURIH[SODQDWRU\YDULDEOHVKDVEHHQFRQVLGHUHG
IRU WKH FDOLEUDWLRQ YDULDEOHV UHIHUUHG WR WKH IOLJKWV VXSSO\ WR WKH XVHU WR WKH WDNHRII DLUSRUW DQG WR WKH
DFFHVVLELOLW\RIERWKWKHWDNHRIIDQGODQGLQJDLUSRUWV
5HVXOWV GHPRQVWUDWHG GHVSLWH WKH ODFN RI GLVDJJUHJDWHG LQIRUPDWLRQ RQ WKH EHKDYLRU RI WKH VLQJOH GHFLVLRQ
PDNHU WKHFDSDELOLW\RI WKHPRGHOV WRDGHTXDWHO\GHVFULEH WKHFKDQJHV LQ IOLJKWGHPDQGGXH WRFKDQJHV LQ WKH
DWWULEXWHVPRUHRYHUWKH\DUHDEOHWRKLJKOLJKW  WKHPRVWLPSRUWDQWGHFLVLRQDOYDULDEOHVDQGVRWKH\FDQEHZHOO
DGDSWHGDVDGHFLVLRQVXSSRUWV\VWHPIRUERWKWKHDLUOLQHFRPSDQLHVDQGWKHDLUSRUWRSHUDWRUV
)XWXUHGHYHORSPHQWVZLOOLQFOXGHRWKHUDVSHFWVZKLFKPD\EHLQIOXHQWLDOLQWKHFKRLFHRIWKHGHFLVLRQPDNHU
WKHFRVWRIDLUSRUWDFFHVVQRWRQO\LQWHUPVRIWUDYHOWLPHERWKIRUGHSDUWXUHDQGGHVWLQDWLRQSRLQWVWKHIDFW
WKDWQRWDOOSHRSOHWUDYHOOLQJWRDQ\/RQGRQDLUSRUWDUHERXQGWR/RQGRQGRZQWRZQWKHVLJQLILFDQWWUDQVIHU
UDWHDW+HDWKURZDQRWKHUNH\IDFWRUIRUSDVVHQJHUVHVSHFLDOO\WKRVHWUDYHOOLQJZLWK%$
5HIHUHQFHV
%RQYLQR ( 2WWRPDQHOOL 0 	 6DVVDQHOOL ' 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 6NHWFK0RGHOV IRU $LU 7UDQVSRUW 'HPDQG (VWLPDWLRQ 7UDQVSRUWDWLRQ 5HVHDUFK
5HFRUG-RXUQDORIWKH7UDQVSRUWDWLRQ5HVHDUFK%RDUG1R7UDQVSRUWDWLRQ5HVHDUFK%RDUGRIWKH1DWLRQDO$FDGHPLHV:DVKLQJWRQ
'&SS±
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 -RXUQDO RI WKH
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'H /XFD 6 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 WUDYHOOHUV DLUSRUW FKRLFHPRGHOV ,Q0DULQR/XSL0HWKRGV DQGPRGHOV IRU
SODQQLQJWKHGHYHORSPHQWRIUHJLRQDODLUSRUWV\VWHPVSS0,/$12)UDQFR$QJHOL,6%1
5H]DHL $ 3XFNHWW 60 	 1DVVLUL +  +HWHURJHQHLW\ LQ 3UHIHUHQFHV RI $LU 7UDYHO ,WLQHUDU\ LQ D /RZ)UHTXHQF\ 0DUNHW
7UDQVSRUWDWLRQ5HVHDUFK5HFRUG-RXUQDORIWKH7UDQVSRUWDWLRQ5HVHDUFK%RDUG1R7UDQVSRUWDWLRQ5HVHDUFK%RDUGRIWKH1DWLRQDO
$FDGHPLHV:DVKLQJWRQ'&SS±
:DUEXUJ9%KDW&	$GOHU7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$WWULEXWHV LQ ,WLQHUDU\&KRLFH7UDQVSRUWDWLRQ5HVHDUFK5HFRUG-RXUQDORI WKH7UDQVSRUWDWLRQ5HVHDUFK%RDUG1R7UDQVSRUWDWLRQ
5HVHDUFK%RDUGRIWKH1DWLRQDO$FDGHPLHV:DVKLQJWRQ'&SS±
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-RXUQDO RI WKH 7UDQVSRUWDWLRQ5HVHDUFK%RDUG1R  7UDQVSRUWDWLRQ5HVHDUFK%RDUG RI WKH1DWLRQDO$FDGHPLHV:DVKLQJWRQ'&
SS±
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